Objectives: This study aimed to collect and analyse examples of poor teamwork between junior doctors and nurses; identify the teamwork failures contributing to poor team function; and ascertain if particular teamwork failures are associated with higher levels of risk to patients. Design: Critical Incident Technique interviews were carried out with junior doctors and nurses. Setting: Two teaching hospitals in the Republic of Ireland. Participants: Junior doctors (n = 28) and nurses (n = 8) provided descriptions of scenarios of poor teamwork. The interviews were coded against a theoretical framework of healthcare team function by three psychologists and were also rated for risk to patients by four doctors and three nurses. Results: A total of 33 of the scenarios met the inclusion criteria for analysis. A total of 63.6% (21/33) of the scenarios were attributed to 'poor quality of collaboration', 42.4% (14/33) to 'poor leadership' and 48.5% (16/33) to a 'lack of coordination'. A total of 16 scenarios were classified as high risk and 17 scenarios were classified as medium risk. Significantly more of the high-risk scenarios were associated with a 'lack of a shared mental model' (62.5%, 10/16) and 'poor communication ' (50.0%, 8/ 16) than the medium-risk scenarios (17.6%, 3/17 and 11.8%, 2/17, respectively). Conclusion: Poor teamwork between junior doctors and nurses is common and places patients at considerable risk. Addressing this problem requires a well-designed complex intervention to develop the team skills of doctors and nurses and foster a clinical environment in which teamwork is supported.
team leader, communicates efficiently and effectively, is cohesive and comprises team members who are respectful of one another [5] . A review of the literature suggests that the key elements of effective doctor-nurse teamwork are: the quality of the collaboration, coordination, shared mental models, communication and leadership [6] . These elements of teamwork are discussed briefly below.
Collaboration can be defined as respect and goodwill between team members, and coordination requires team members to work together in order to effectively manage a situation [6] . Collaboration and respect have been found to be predictors of patient safety climate [7] . However, there is evidence to suggest that interprofessional collaboration is less valued by doctors than by nurses [8] . Collaboration and coordination are also clearly challenged in environments in which bullying and undermining behaviours are common. An endemic culture of bullying and undermining behaviour in the clinical learning environment has been recognized both in Ireland [9] and in other countries [10] . In a 2015 survey of Irish interns, 29% reported that they had 'frequently' experienced bullying and undermining behaviour [9] . In a 2014 survey of nurses in Ireland, 51.9% reported that they had experienced bullying-an increase of 13.4% when compared with the results from a similar survey in 2010 [11] .
Shared mental models provide team members with a common understanding. These models allow the team members to form accurate explanations and expectations about the task and to coordinate their actions and behaviours [12] . Shared mental models are crucial for effective patient care [13] and are supported by clear and effective communication. Communication can be defined as the exchange of information, feedback or response, about ideas and feelings [12] .
Leadership can be defined as the effective and dynamic management of the healthcare team to ensure optimal outcomes [6] . It is unsurprising that leadership behaviours support effective teamwork. However, the use of effective leadership behaviours can be a particular challenge in environments in which team members do not have positional authority to take a leadership role (e.g. junior doctors and nurses working together in ad hoc teams).
Although there is a substantial body of evidence demonstrating that poor teamwork between doctors and nurses in commonplace [7, 9, 11] , there is considerably less research on the interface between very junior doctors and nurses. However, of all the interprofessional relationships in the hospital, this relationship is particularly important. The reason for this importance is that the first doctor to be called by a nurse to evaluate a sick patient is often the most junior. Effective teamwork between junior doctors and nurses is particularly critical to the care of acutely unwell patients to ensure that they are identified and effectively treated. Yet, there is evidence that these newly qualified doctors are ill-prepared to perform their duties [14, 15] . Junior doctors often struggle with knowledge transfer, dealing with uncertainty, understanding their role and operating within medical team hierarchies [14, [16] [17] [18] [19] [20] .
The objectives of the research reported in this paper were to: (i) collect and analyse examples of poor teamwork between nurses and interns (the first year of postgraduate training for a doctor in Ireland); (ii) identify the failures in teamwork that contributed to poor teamwork and (iii) ascertain if specific types of teamwork failures are associated with higher levels of risk to patients. The purpose of the paper was to provide the information necessary to support the development of evidence-based interventions designed to improve teamwork between junior doctors and nurses.
Method

Setting and ethical approval
Participants were recruited from two large teaching hospitals in the Republic of Ireland. Ethical approval was obtained from the participating hospitals.
Participants
The participants were 28 interns (male, n = 12 and female, n = 16) in their first year of clinical practice. The interns had a mean of 0.49 years of experience (SD = 0.03). Eight qualified nurses (all female) also participated. The nurses had a mean of 8.9 years of experience (SD = 3.36). A total of 20 of the interns, and all of the nurses were from 1 hospital, and 8 interns from the other participating hospital. All of the participants worked on either a surgical or a medical ward.
Interview procedure
Critical Incident Technique (CIT) interviews were carried out in November and December 2012 and November and December 2013. CIT interviews enable the researcher to understand the knowledge, skills and attitudes of the respondents by asking them to describe a challenging incident. The CIT interview process involves several stages: (i) selecting an appropriate incident; (ii) developing a detailed description of the specific events, using probing questions to understand the reasoning; (iii) exploring cues and rationales for the actions taken by members of the team and (iv) identifying the root causes of the incident [21] . In our study, participants were asked to describe an event, in which they had been involved, where nurses and interns had failed to work effectively as a team. They were asked to select an event that had occurred within the previous 6 months. Probing questions focused on the teamwork aspects of the event. The interviews were recorded using a digital audio recorder.
Sampling was carried out using judgement and snowball methodologies. The interviewing continued until new categories, themes or explanations stopped emerging from the data and the research team determined that data saturation had been reached. This required an iterative approach to sampling, data collection, analysis and interpretation.
Three interns and one nurse were trained to conduct CIT interviews by a psychologist (POC) practised in using this methodology. Experience of carrying out CIT interviews in other domains suggests that social desirability bias can be reduced if interviews are conducted 'within-group' [21] . Thus, interns interviewed interns, and nurses interviewed nurses.
Content analysis
Three psychologists (POC, AOD, SL) with backgrounds in occupational health psychology carried out the analysis. Of the 36 scenarios collected (28 from interns and eight from nurses), 3 scenarios were discarded because they were not concerned with poor teamwork between interns and nurses. The unit of analysis was each of the 33 remaining scenarios.
A deductive content analysis approach was taken to organizing and analysing the data [22] . Manser's framework for effective team function [6] was used to code the teamwork failures contained within the scenarios. For the purposes of our research, the psychologists developed categories and definitions of each aspect of poor teamwork. These were:
• 'poor quality of collaboration'-failure to work with other team members in a trusting and respectful manner;
• 'lack of coordination'-failure to work effectively as a team and coordinate to prioritize a patient's needs and/or tasks; • 'lack of shared mental models'-team members do not have a common understanding about required task and/or patient care; In order to ensure that the categories were sufficiently internally homogenous and externally heterogeneous, the definitions were illustrated with exemplar behaviours derived from the interview data (see Table 1 ). The three psychologists then used the framework to code the failures in teamwork contained within the scenarios. These codes represented the contributory factors that lead to poor team function within the 33 scenarios. Each of the scenarios was discussed among the researchers, and consensus reached about which contributing factors were applicable. In addition, quotes were selected based on whether they were representative of the research findings. The selection of the quotes was carried out by consensus between the researchers.
Risk ratings
Seven SMEs rated the risk to patients associated with each scenario. The SMEs were 4 doctors with a mean of 14.0 years of experience (SD = 5.7) and 3 nurses with a mean of 12.7 years of experience (SD = 5.0). All of the SMEs were involved in intern training.
The scenarios were presented to the SMEs in a random order using on-line survey software. The Irish Health Services Executive's (HSE) risk assessment tool [23] was used to generate the risk rating. For each scenario, the SMEs were asked to rate the potential impact of the event on patient safety from 'negligible' (1) to 'extreme' (5). The SMEs were also asked to rate the likelihood of other interns/nurses encountering a similar situation from 'rare/remote' (1) to 'almost certain' (5). The 'impact' and 'likelihood of occurrence' ratings from each SME for each scenario were then multiplied together to give an overall risk score. A mean risk score based on the ratings of the seven SMEs was then calculated for each scenario. A risk rating of five or less was considered 'low-risk', between 5 and 12 'medium-risk' and greater than >12 'high-risk' [23] . The risk ratings and the content analysis were carried out independently.
Results
Content analysis
'Poor quality of collaboration' was the most commonly identified cause of poor teamwork within the scenarios. A total of 21 out of 33 scenarios involved this teamwork failure (see Tables 1 and 2 ). Although the nurses appeared to work well together, there was evidence of nurses 'ganging up' on the intern (see Example 1 from Table 1 ). The interns reported feeling compelled to perform a task in order to 'keep the nurses happy' rather than because they felt the task was clinically necessary for the patient.
There were also a number of examples of aggressive and/or undermining behaviours between interns and nurses (see Examples 2 and 3 in Table 1 ). Nurses complained that interns did not value their experience. The interns also showed a lack of respect for nurses' opinions and/or clinical judgement (see Example 3 in Table 1 ). Interns reported feeling pressure from many competing demands, but the challenges of dealing with these demands were unrecognized by the nurses.
'Poor leadership' was identified as a contributing factor in 14 of the 33 scenarios (see Table 2 ). Poor leadership was synonymous with a lack of patient-focused care. In these instances, the team failed to act in the best interest of the patient or to maintain appropriate standards of patient care (see Examples 4 and 5 in Table 1 ). The reason for this lack of patient focus was generally because the interns and nurses were distracted from caring for the patient as a result of their frustrations with each other. As a result, there were sometimes delays in patient care, and on occasion a nurse or intern refused to carry out a task for a patient in order to 'punish' the intern or nurse with which they had a disagreement.
There was no evidence of interns or nurses taking a leadership role in any of the scenarios, resulting in a 'lack of leadership' as a recurrent theme. They would 'ask' each other to carry out tasks, but there was little evidence of either group assuming a leadership role in situations of uncertainty.
Just under half of the scenarios were attributed to a 'lack of coordination' (see Table 2 ). Common themes in these scenarios were: interns carrying out tasks they did not feel competent to perform (see Table 1 , Example 6), nurses not helping the intern (see Table 1 , Example 7) and interns who were unable to respond in a timely manner to calls to review patients, as they were occupied with other patients (see Table 1 , Example 8). The most common reasons for the lack of coordination were attributable to nurses, and more senior doctors, being too busy carrying out other tasks to be able to help the interns.
Additionally, nurses and interns differed in their willingness to recourse to senior members to resolve a lack of coordination and obtain support and advice (see Example 8 in Table 1 ). There were 10 instances of the nurse disagreeing with how an intern behaved or was treating a patient. In ninety percent (90%) of these occasions, the nurse contacted a more senior member in order to address the disagreement. There were 12 instances in which the intern disagreed with how a nurse behaved or was treating a patient. On three (25%) of these occasions, the intern contacted a more senior member to resolve the difficulty. The difference between nurses and interns in terms of their willingness to involve a senior team member is statistically significant (OR = 27.0, 95% CI (2.34-311.2), P < 0.001).
'Lack of shared mental models' was identified as a causal factor in approximately a third of the scenarios (see Table 2 ). The 'lack of a shared mental models' was used to categorize those scenarios in which the interns' understanding of the situation and the actions necessary, differed from the nurses' understanding of the situation (see Examples 9-11 in Table 1 ). The most common scenario was where an intern or nurse believed a particular treatment or medication had been given when, in fact, it either had not been given at all or a different treatment or medication has been administered.
For the ten scenarios in which 'poor communication' was identified as a causal factor, the overarching issue involved a failure to share pertinent information about patient care between nurses and interns (see Table 1 , . This included failures to share information about a patient's condition, whether a particular treatment had been started (or discontinued), and the passing on of requests from others.
Risk ratings
The seven SMEs read each of the scenarios and rated the potential impact on safety and likelihood of occurrence. The resulting data are shown in Table 3 .
None of the scenarios emerged as low risk, 17 scenarios emerged as medium risk and 16 scenarios emerged as high risk (see Table 2 ).
Poor teamwork between junior doctors and nurse
The inter-rater reliability of the risk rating was a Fleiss' κ of 0.66 (substantial agreement).
High-and medium-risk scenarios were compared to ascertain if there were differences in the contributory teamwork failures. It emerged that a significantly larger proportion of high-risk scenarios were attributed to 'lack of shared mental models' and 'lack of communication' than the medium-risk scenarios (see Table 2 ). There were no significant differences between the high-and medium-risk scenarios in terms of attributions of 'poor quality of collaboration', 'poor leadership' or 'lack of coordination' (see Table 2 ).
Discussion
In the Irish healthcare system, the first doctor to be called by a nurse to manage an acutely unwell patient is typically the most junior doctor on the team. As such, effective teamwork between these healthcare • Failure to follow accepted protocols.
• Failure to act in the best interest of the patient.
• Failure to advocate for the patient. 
Lack of coordination
Fails to work effectively as a team and coordinate to prioritize a patient's needs and/or tasks.
• Lack of appreciation of the workload of other team members.
• Team member performs a task beyond their capability.
• Failure to work effectively as a team.
• Lack of willingness to help a struggling team member. • Team members do not have a shared knowledge of a situation.
• Lack of a shared understanding between team members.
• Lack of agreement on the tasks to be carried out, and/or by whom. • Failure of two-way communication.
12. 'The nurse informed me [the intern] that they had phoned the ward and were looking to speak to the doctor requesting the blood. This was the first I had heard of it.' (Interview 9) 13. 'The nurse who had bleeped me [the intern] had failed to inform me that the patient was having active large haematemesis.' (Interview 14) 14. 'The nursing staff had adjusted the time of administration without communicating this to the medical team.' (Interview 16) professionals is crucial for patient safety and quality of care. The research reported in this paper identified poor quality of collaboration, poor leadership and lack of coordination, as the most common causes of poor teamwork between nurses and interns. Moreover, up to half of the incidents were considered to have high impact on patient safety and to frequently occur within the healthcare system. Collaboration and mutual respect are critical to effective patient care [7] . However, poor quality of collaboration was the most common failure of teamwork identified in the scenarios. Our study showed that conflict and bullying is also a feature of the nurse/intern relationship, and that these behaviours interfere with patient-focused care. Interns and nurses have different, and sometimes competing, goals that can compromise team coordination [19, 20] . Although the nurses on a particular ward work as a team, the intern tends to work more autonomously in a role that is poorly defined, and with limited support from more senior doctors [16, 19, 20] . As such, the interns in this study often felt isolated and unsupported. The interns' isolation was compounded by the fact that, unlike nurses, interns seem reluctant to involve more senior doctors in settling any disagreements. This is consistent with research that has found that junior doctors are unwilling to seek guidance and clinical support from seniors, or inform them when they are struggling [24] .
Lack of shared mental models and poor communication between interns and nurses were associated with high levels of-potential risk to patients. In fact, both hospitals in which our research was carried out have introduced a physiological track and trigger system (PTTS) to support both communication and the sharing of mental models between healthcare professionals, this procedural approach does not appear to have been as effective as desired. A PTTS is used to identify patients at-risk for worsening outcomes (track) and ensure that these patients receive appropriate care (trigger). The system includes a procedural communication tool for healthcare professionals (called ISBAR) [25] . However, research on the attitudes of staff at these two hospitals to the PTTS found that interns cited the PTTS as a source of conflict between doctors and nurses. Interns reported that the system created an expectation by nurses that the intern would respond immediately to each call that was received, and that it allowed the nurse to offload responsibility for the patient onto the intern. Both nurses and interns indicated that there was also a need to reinforce the use of ISBAR [26] .
Poor quality of collaboration, lack of leadership, lack of coordination, lack of shared mental models and poor communication have been identified as detrimental to effective team performance in health care [14, 16, 19, 20] . Our study adds context to this evidence with regard to the nurse/intern relationship and expands upon previous research by using SMEs to generate risk ratings in order to identify the teamwork failures that have the greatest potential to result in patient harm. Using this methodology, it emerged that almost one half of the scenarios were considered to pose 'high' levels of risk to patients. Moreover, high-risk situations are more likely to be caused by poor situation awareness between team members and lack of communication. This evidence provides support for the development of targeted interventions to tackle the teamwork failures that pose the greatest risk to patients. Our research identifies a 'lack of shared mental models' and 'lack of communication' as teamwork problems which pose the greatest risk to patient safety. Thus, effective interventions designed to improve teamwork performance in these areas must be developed and evaluated.
Recommendations to improve teamwork
Taking a sociotechnical systems approach to poor teamwork between intern and nurses, it is possible to recommend a number of interventions:
• At a societal, cultural and regulatory level, increasing the resourcing of hospitals and employing a greater number of interns and nurses will reduce workload, and possibly levels of undermining and bullying behaviour [27] .
• At an organizational level, legislation, collective agreements and other regulatory agreements could be used to address the endemic culture of undermining and bullying behaviour [28] . Hospitalwide quality management systems have also been found to be associated with positive teamwork climate [29] .
• At a team level, increasing the level of support for interns by senior doctors and carrying out multidisciplinary team training, such as crew resource management, has been shown to improve teamwork and may improve the quality of junior doctor-nurse collaboration [30, 31 ].
• At an individual level, interprofessional shadowing (e.g. medical students spend time shadowing nurses [32] ) has been shown to improve the understanding of the role and the responsibilities of each member of the team which may improve junior doctor-nurse relations. • At the work environment level there is a need for a better definition of the roles and responsibilities of a junior doctor [14, [16] [17] [18] [19] and more rigorous use of any existing PTTSs, and ISBAR.
• At the patient level, simulation can provide a safe-learning environment in which interns and nurses can learn to work as an effective team, to care for complex simulated patients [33] .
A consistent finding in articles on quality improvement in healthcare is that change is difficult to achieve [34] . Common reasons why interventions fail to have a long-term impact include a failure to: develop the interventions systematically; use best available evidence and Poor teamwork between junior doctors and nurseappropriate theory; and understand the environment in which the intervention is to be applied [35] . Therefore, there is a need for a measured approach that incorporates behavioural change and implementation science. It is suggested that the UK Medical Research Council Complex Intervention Framework [36] be used to design appropriate interventions and planning policies that support the desired changes in behaviour [34] . Such an intervention will require collaboration between medical and nursing schools, as well as hospital-based senior doctors and nurses in order to produce a sustained change in teamwork between interns and nurses.
Limitations
In common with other qualitative research approaches, the CIT could be criticized due to subjectivity in the reporting or the analysis of the data. In order to mitigate these issues, a rigorous approach was taken to both the collection and analysis of the data. In addition, CIT could be criticized for lack of generalizability. Since the CIT is based on the analysis of incidents of poor teamwork it may not be representative of typical levels of collaboration between nurses and interns. There is certainly some possibility of this, but the ratings of the SME would suggest that at least half of the scenarios were a 'likely' or 'almost certain' occurrence. Other limitations were that nurses may have been underrepresented in the sample, resulting from the use of convenience and snowball sampling. Nevertheless, the findings from the study are in broad agreement with similar studies carried out in other countries [16, 19] . Qualitative, as opposed to quantitative principles were used to determine the number of interviews that were necessary. Therefore, there is a possibility of Type II error in the analysis of differences between the high-and medium-risk scenarios. Future studies may use the data provided here as a basis for sample size calculations, such data were not available for this study.
Conclusion
Poor teamwork between nurses and junior doctors is not a new phenomenon. However, effective teamwork between junior doctors and nurses is crucial to patient safety and quality of care. Changes in both the delivery of healthcare and the clinical working environment mean that interprofessional teamwork has, and will continue to, become increasingly important to the delivery of safe and effective patient care. There is not a simple solution to improving teamwork. It requires a complex intervention that focuses on the development of the team skills of doctor and nurses, and fostering a clinical environment in which teamwork is supported.
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